Regulation of murine megakaryocyte size and ploidy by non-platelet-dependent mechanisms in radiation-induced megakaryocytopenia.
Megakaryocytic macrocytosis was evaluated in mice after irradiation with 6.5 Gy 60Co gamma rays. During the second and third months after sublethal irradiation, one or more of the following abnormalities of thrombocytopoiesis was present: thrombocytopenia, megakaryocytopenia, macromegakaryocytosis, a shift to higher ploidies, and enlargement of cells within ploidy groups. After transfusion-induced thrombocytosis, reductions in megakaryocyte size were delayed or absent relative to non-irradiated mice, and there was more of a tendency to shift to lower values for megakaryocyte ploidy. Mice with radiation-induced megakaryocytopenia failed to show rebound thrombocytosis during recovery from immunothrombocytopenia, in spite of further increases in megakaryocyte size and ploidy. The findings support the hypotheses that numbers of megakaryocytes may influence the regulation of megakaryocytopoiesis even when there is an excess of platelets and that ploidy distribution is not the sole determinant of the average size of a population of megakaryocytes. After irradiation, persistent megakaryocytopenia may not severely affect platelet production under steady-state conditions, but the ability of the marrow to respond to homeostatic regulation is compromised.